Microstructuring of multiwell plates for three-dimensional cell culture applications by ultrasonic embossing.
Since three-dimensional (3D) cell culture models better reflect tissues in vivo in terms of cell shape and microenvironment compared to conventional monolayer cultures, 3D tissue culture substrates gain more importance for a wide range of biological applications like drug discovery, toxicological studies, cancer and stem cell research. In this study we developed a method for the fabrication of 3D cell culture substrates in a multiwell plate format by microstructuring the bottom of 96-well cell culture plates using an ultrasonic embossing process. The resulting microstructured area consists of cubic microcavities in which adherent multicellular aggregates can be formed. We performed the biological evaluation of the system with the liver-derived human cell-line HepG2 and compared the novel substrate with a commercially available 3D culture system comprising porous alginate sponges. Metabolic activity (alamarBlue® reduction) and induction of four biotransformation enzymes (EROD, ECOD, UGT, SULT) were determined by fluorimetry or HPLC. Our results revealed that HepG2 cells in microstructured plates showed a higher mitochondrial activity, as well as enzyme activity of ECOD and UGT after treatment with an inducer when compared to cells cultured in alginate sponges at otherwise comparable conditions. Since we have modified standard cell culture plates, the obtained system is adaptable to automated screening and might be useful for all kinds of cultures including adult, progenitor and stem cells which need a 3D culture configuration to restore or maintain the differentiated status.